PATENT ABSTRACTS OF JAPAN 



(11 publication number : 2003-213127 
(43)Date of publication of application : 30.07.2003 

(51)Int.CI. C08L 79/04 

C08J 5/18 
C08K 5/16 
D01F 6/94 

(21 Application number : 2002-018786 (71 Applicant : TOYOBO CO LTD 
(22)Date of filing : 28.01.2002 (72)Inventor : ABE YUKIHIRO 

MATSUOKA TAKESHI 
KIRIYAMA KOHEI 



(54) HIGHLY DURABLE POLYBENZAZOLE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polybenzazole composition, a fiber, and a film 
that have a high strength retention even after restored at a high temperature and high 
humidity for a long time. 

SOLUTION: The highly durable polybenzazole composition, the fiber, and the film 
contain a basic material that dissolves in water or a hydrophilic solvent such as 
guanidines and triazoles. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The high endurance polybenzazole constituent characterized by containing 
an alkali. 

[Claim 2] The high endurance polybenzazole constituent according to claim 1 
characterized by an alkali being an organic compound. 

[Claim 3] The high endurance polybenzazole constituent according to claim 1 
characterized by being the organic compound which an alkali dissolves in water or a 
hydrophilic solvent. 

[Claim 4] The high endurance polybenzazole constituent according to claim 1 with 
which an alkali is characterized by being guanidine, triazoles, quinazoline, piperidines, 
aniline, pyridines, or cyanuric acid. 

[Claim 5] High endurance polybenzazole fiber characterized by consisting of a 
polybenzazole constituent of claim 1. 



f 



[Claim 6] The high endurance polybenzazole film characterized by consisting of a 
polybenzazole constituent of claim 1. 



[Translation done.] 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fiber or the film which consists of 
a high endurance polybenzazole constituent which makes polybenzazole come to 
contain the stabilizing agent which gives the preservation stability which was excellent 
to polybenzazole, and this polybenzazole constituent. 
[0002] 

[Description of the Prior Art] The fiber which consists of a polymer (it is hereafter 
called polybenzazole) of the poly benzooxazole (PBO), polybenzimidazole (PBI), or 
polybenzothiazole (PBT) as a high heatproof and high powerful fiber is known. 
[0003] Usually, polybenzazole fiber is manufactured by carrying out liquid crystal 
spinning, using a mineral acid as a solvent. The polymer dope which came out of the 
spinning nozzle goes into a rinsing process, and a mineral acid is extracted in a water 
layer. At this rinsing process, yarn passes along the water-solution tub of inorganic 
base nature compounds, such as a sodium hydroxide, after being washed with water 
thoroughly, and the mineral acid which remains without being extracted in yarn is 
neutralized. Then, it is washed again. It is very important that a basic compound is 
given so that it may be neutralized to the interior of yarn. When the amount of grants 
of a rinsing condition and an inorganic base nature compound is changed by the cause 
to some extent, the internal environment of yarn shifts to an acidity or basicity side. 
When it remains in a form with a mineral acid inadequate in neutralization in yarn and 
is put to the bottom of an elevated temperature and high humidity for a long time, as 
for polybenzazole fiber, the tensile strength tends to fall. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, even when it remains in a form with 
a certain reason inadequate [a mineral acid ] in neutralization, polybenzazole fiber and 
a film with the small powerful fall by having been put to the bottom of an elevated 
temperature and high humidity for a long time are desired. This invention makes it a 
technical problem for this powerful fall to obtain small polybenzazole. 



[0005] 

[Means for Solving the Problem] this invention persons came to complete this 
invention at last, as a result of inquiring wholeheartedly, in order to solve the 
above-mentioned technical problem. That is, this invention consists of the following 
configuration. 

1. High endurance polybenzazole constituent characterized by containing alkali. 

2. High endurance polybenzazole constituent of the 1st publication of the above 
characterized by alkali being organic compound. 

3. High endurance polybenzazole constituent of the 1st publication of the above 
characterized by being organic compound which alkali dissolves in water or hydrophilic 
solvent. 

4. High endurance polybenzazole constituent of the 1st publication of the above with 
which alkali is characterized by being guanidine, triazoles, quinazoline, piperidines, 
aniline, pyridines, or cyanuric acid. 

5. High endurance polybenzazole fiber characterized by consisting of polybenzazole 
constituent of the above 1st. 

6. High endurance polybenzazole film characterized by consisting of polybenzazole 
constituent of the above 1 st. 

Hereafter, this invention is explained in full detail. 

[0006] As guanidine in this invention, aminoguanidine bicarbonate, 1, 

3- bis(2-benzothiazolyl) guanidine, 1,3-diphenylguanidine, 1, 3-JI (o-toluyl) guanidine, 
1 and 2, 3-triphenyl guanidine, etc. are raised. As triazoles, 
2-(2-hydroxy-5-methylphenyl) benzotriazol, 3-amino-1 ,2,4-triazole, 
2-[2-hydroxy-3-(3, 4, 5, 6-tetrahydro phthalimide methyl)-5-methylphenyl] 
benzotriazol, 2-(3, 5~G tert-buty|-2-hydroxyphenyl) benzotriazol, etc. are mentioned. 
As quinazoline, a piperazine etc. is raised as piperidines to which quinazoline -2, 

4- dione, etc. are raised. As aniline, an aniline, an o-hydroxy aniline, o-phenoxy aniline, 
a p-hydroxy aniline, etc. are raised. A pyridine etc. is raised as pyridines. Or 
isocyanuric acid etc. is raised as cyanuric acid. There may also be concomitant use of 
one or two compounds or more of these basic organic compounds. An addition is 0.1% 
- 10% preferably 0.01% to 20% to polybenzazole. Of course, this invention technical 
contents are not limited to these. 

[0007] The polybenzazole in this invention means the polymer more than a kind 
chosen from the poly benzooxazole (PBO), polybenzothiazole (PBT), or 
polybenzimidazole (PBI). In this invention, PBO needs to say the polymer containing 
the oxazole ring combined with the aromatic series radical, and the aromatic series 



radical does not necessarily need to be the benzene ring. Furthermore, the polymer 
which PBO becomes from the unit of two or more oxazole rings combined with Pori 
(phenylene benzoscrew oxazole) or an aromatic series radical is contained widely. The 
same view is applied also to PBT or PBI. moreover, PBO and PBT — and — or the 
mixture of two or the polybenzazole polymers beyond it, such as a block of the 
mixture of PBI, and PBO, PBT and PBI or a random copolymer, a copolymer, and block 
polymer are also contained. Preferably, polybenzazole is a rye OTORO pick liquid 
crystal polymer (liquid crystal is formed by specific concentration among a mineral 
acid), and its poly benzooxazole is desirable in this invention. 

[0008] As a structural unit included in a PBZ polymer, it is preferably chosen from a 
rye OTORO pick liquid crystal polymer. A monomeric unit consists of the monomeric 
unit indicated by structure-expression (a) - (i). 
[0009] 



[Formula 1] 




[0010] The solution (it is called a polymer dope) of a polybenzazole polymer can be 
easily prepared by carrying out the polymerization of the polymer in an acidic solvent. 
It is a mineral acid preferably as a solvent, for example, although there is a sulfuric 
acid, methysulfonic acid, or polyphosphoric acid, it is polyphosphoric acid most 
preferably. The polymer concentration in a dope is 1 - 20% preferably 1 to 30%. 
[0011] In this invention, a polymer or a suitable copolymer, and a suitable dope are 
compounded by the well-known approach. For example, it is indicated by Wolfe's and 
others U.S. Pat No. 4,533,693 specification (1985, 8, 6), Sybert's and others U.S. Pat. 
No. 4,772,678 specification (1988, 9, 22), the U.S. Pat No. 4,847,350 specification 
(1989, 7, 11) of Harris, or Gregory's and others U.S. Pat No. 5,089,591 specification 
(1992, 2, 18). When it summarizes, a suitable monomer reacts in the acid solution of 
dehydration nature by the non-oxidizing quality, and is made to react to it by the 
non-oxidizing atmosphere according to gradual or raising temperature with a fixed 
programming rate from about 60 degrees C of bases of high-speed churning and high 
shear conditions to 230 degrees C. 

[0012] When manufacturing fiber, a dope is extruded from a spinneret, is extended in 
space, and is formed in a filament The suitable manufacturing method is indicated by 
the bibliography and the U.S. Pat. No. 5,034,250 specification which were described 
previously. The dope which came out of the spinneret goes into the space between a 
spinneret and a washing bus. Although this space is generally called the air gap, it is 
not necessary to be air. Without this space removing a solvent, it needs to be filled 
with the dope and the solvent which does not react, for example, air, nitrogen, an 
argon, helium, a carbon dioxide, etc. are mentioned. 

[0013] The filament behind spinning is washed in order to avoid too much extension, 
and some solvents .are removed. And it is washed further and is suitably washed by 
neutralization and the pan by inorganic base nature matter, such as a sodium 
hydroxide. Almost all solvents are removed even in this phase. Washing here is being 
compatibility to the mineral acid which is dissolving the polybenzazole polymer, 
contacting fiber or a filament into the liquid which does not serve as a solvent to a 
polybenzazole polymer, and removing an acid solvent from a dope. There is mixture of 
water, water, and an acid solvent as a suitable penetrant remover object. A filament is 
desirable and 8000 ppm or less of residual mineral-acid concentration are washed by 
5000 ppm or less still more preferably. Then, as for a filament, desiccation, heat 
treatment, rolling up, etc. are performed if needed. Polybenzazole fiber is applicable to 
a rope, a cable, a fiber reinforced composite material, or incised-wound-proof 
garments. 



[0014] When manufacturing a film, a uniaxial orientation film is made by extruding a 
viscous dope on a rotating drum as typically indicated by the U.S. Pat. No. 4,487,735 
specification etc. This is extruded as a tube and biaxial orientation is carried out an 
entrainment or by pushing in on a mandrel. Subsequently, a film can be made to form 
by dipping underwater and making it solidify. And a solvent is removable by washing 
further. 

[0015] It is not limited especially as the approach, i.e., a method of making 
polybenzazole contain said alkali, of obtaining this invention constituent, but can be 
made to contain in front of the polymerization phase of polybenzazole, the washing 
phase of a dope, and a desiccation process, or in a post-processing phase. As the 
approach of grant of the alkali in the polymerization phase of polybenzazole, in case a 
raw material is prepared, the approach of teaching an alkali to coincidence, and 
gradual or the approach of adding an alkali at the time of the arbitration to which raise 
temperature and it is made to react with a fixed programming rate and the approach of 
adding an alkali at the time of polymerization reaction termination are desirable. The 
approach which dissolves an alkali in water or a hydrophilic organic solvent, and is 
immersed in a dope, a filament, or a film into this solution as the grant approach before 
the washing phase of the dope of polybenzazole or a desiccation process is desirable. 
As the approach of grant in the post-processing phase used as upright structure, an 
alkali is dissolved in a solvent, it is immersed, a solvent washes multifilament, a staple, 
a fabric, etc. behind, and the approach only except a solvent is desirable. 0.1 seconds 
or more, preferably, if the immersion time amount in the case of granting an alkali is 10 
seconds or more, it can grant an amount enough for any number of seconds. Moreover, 
the simultaneous adding of two or more kinds of alkalis is also possible. 
[0016] 50 degree C or more of ************ are fixed by usually drying below 300 
degrees C after rinsing. The tensile strength retention after heat treatment has 80% or 
more to the polybenzazole molding object which has not given the alkali, and there are 
few bad influences to the polymer by heat treatment. 

[0017] About the chemical existence condition or chemical operation of an alkali in 
the interior of fiber, it does not understand clearly. The moisture in an environment 
invades in polybenzazole fiber or a film under an elevated temperature and high 
humidity simply, and a remaining mineral acid dissociates with this moisture, and emits 
a proton. This invention is not restrained by this consideration although it is presumed 
that the fall on the strength is prevented by an alkali's catching this proton and 
maintaining the inside of a system at neutrality. 

[0018] The evaluation approach is as follows. Evaluation of the reinforcement under 



an elevated temperature and high humidity was evaluated by measuring the retention 
of fiber before and after saving under an environment on the strength whenever 
[ high-humidity/temperature ] about fiber and a film, whenever 
[ high-humidity/temperature ] — the storage trial in the bottom — the Yamato 
science company make — Humidic Chamber 1G43M were used. Fiber or a film was 
twisted around the bobbin with a diameter of 5cm, it set in equipment, and continuous 
running was performed for 100 days under 80 degrees C and conditions of 80% of 
relative humidity. 

[0019] Retention on the strength measured the fiber reinforcement before and behind 
storage according to JIS-L1013 with the tensilon testing machine (the product made 
from A&D, form RTM 250) whenever [ high-humidity/temperature ], and **(ed) and 
calculated the fiber value on the strength after an exposure test with the fiber value 
on the strength before a storage trial whenever [ high-humidity/temperature ]. About 
the film, after cutting into 8.5 micrometers in die length of 5cm, width of face of 1mm, 
and thickness, it asked for reinforcement similarly. 
[0020] 

[Example] Although an example is used for below and this invention is concretely 
explained to it, of course, it is also possible to add and carry out modification suitably 
[ this invention / in the range which does not receive a limit according to the following 
example and may suit the main point of the account of order ] from the first, and each 
of they is contained in the technical range of this invention. In addition, each 
characteristic value in an example was measured by the following approaches. 
[0021] Film-like polybenzazole: It pressed after preparing the polyphosphoric acid 
solution (polymer dope) of polybenzazole in the condition of having inserted into the 
polytetrafluoroethylene sheet under 175 degrees C and 150kg/cm2 conditions with 
the heat press machine. Then, it extended 3 times in 3 times and a longitudinal 
direction to the lengthwise direction at 130 degrees C, inserting a polymer dope into a 
polytetrafluoroethylene sheet. The dope was stripped off from the 
polytetrafluoroethylene sheet after cooling, and it rinsed until residual Lynn 
concentration was set to 5000 ppm or less. 

[0022] Spinning: It carried out on conditions from which the diameter of a filament 
becomes 11.5 micrometers and 1.5 deniers. the spinning temperature of 150 degrees 
C 1 60 micrometers of apertures, and a hole — it extruded during the 1 st washing 
bath arranged so that a filament may be completed from the nozzle of a-340 number 
in a suitable location and it may be made multifilament. The quenching chamber was 
installed in the air gap between a spinning nozzle and the 1st washing bath so that a 



filament might be extended at more uniform temperature. Air gap length could be 
30cm. The filament was spun in 60-degree C air. The take-up-machine rate was 
considered as a part for 200m/ f and spinning draw magnification was set to 30. It 
rinsed until the residual phosphoric-acid concentration in polybenzazole fiber was set 
to 5000 ppm or less. 

[0023] (Example 1) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution carried out spinning of the spinning dope which consists 
of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 12 % of the weight 
of poly para-phenylene benzoscrew oxazoles of 28 dL/g by the above-mentioned 
approach, and rolled round 1500m to the yarn tube. 450g of aminoguanidine 
bicarbonates was dipped at 50 degrees C for 3 hours during the bath obtained by 
dissolving in water 10L, and it dried at 80 degrees C for 4 hours. Thus, the result of 
having performed the storage trial whenever [ high-humidity/temperature / of the 
obtained yarn ] is shown in Table 1. 

[0024] (Example 2) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution carried out spinning of the spinning dope which consists 
of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 12 % of the weight 
of poly para-phenylene benzoscrew oxazoles of 27 dL/g by the above-mentioned 
approach, and rolled round 1500m to the yarn tube. 3-amino-1 f 2,4-triazole 500g was 
dipped at 50 degrees C for 6 hours during the bath obtained by dissolving in water 10L, 
and it dried at 80 degrees C for 4 hours. Thus, the result of having performed the 
storage trial whenever [ high-humidity /temperature / of the obtained yarn ] is shown 
in Table 1. 

[0025] (Example 3) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution carried out spinning of the spinning dope which consists 
of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 12 % of the weight 
of poly para-phenylene benzoscrew oxazoles of 29 dL/g by the above-mentioned 
approach, and rolled round 1500m to the yarn tube. 1,3-diphenylguanidine 500g was 
dipped at 50 degrees C for 10 hours during the bath obtained by dissolving in acetone 
10L, and it dried at 80 degrees C for 4 hours. Thus, the result of having performed the 
storage trial whenever [ high-humidity /temperature / of the obtained yarn ] is shown 
in Table 1. 

[0026] (Example 4) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution carried out spinning of the spinning dope which consists 
of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 12 % of the weight 
of poly para-phenylene benzoscrew oxazoles of 28 dL/g by the above-mentioned 



approach, and rolled round 1500m to the yarn tube. 1 and 3-bis(2~benzothiazolyl) 
guanidine 500g was dipped at 50 degrees C for 9 hours during the bath obtained by 
dissolving in acetone 10L t and it dried at 80 degrees C for 4 hours. Thus, the result of 
having performed the storage trial whenever [ high-humidity /temperature / of the 
obtained yarn ] is shown in Table 1. 

[0027] (Example 5) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution carried out spinning of the spinning dope which consists 
of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 12 % of the weight 
of poly para-phenylene benzoscrew oxazoles of 28 dL/g by the above-mentioned 
approach, and rolled round 1500m to the yarn tube. 2-(2-hydroxy-5-methylphenyl) 
benzotriazol 500g was dipped at 50 degrees C for 5 hours during the bath obtained by 
dissolving in acetone 10L, and it dried at 80 degrees C for 4 hours. Thus, the result of 
having performed the storage trial whenever [ high-humidity /temperature / of the 
obtained yarn ] is shown in Table 1. 

[0028] (Example 6) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution carried out spinning of the spinning dope which consists 
of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 12 % of the weight 
of poly para-phenylene benzoscrew oxazoles of 28 dL/g by the above-mentioned 
approach, and rolled round 1500m to the yarn tube. Quinazoline -2 and 4-dione 500g 
was dipped at 50 degrees C for 10 hours during the bath obtained by dissolving in 
acetone 10L, and it dried at 80 degrees C for 4 hours. Thus, the result of having 
performed the storage trial whenever [ high-humidity /temperature / of the obtained 
yarn ] is shown in Table 1. 

[0029] (Example 7) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution carried out spinning of the spinning dope which consists 
of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 12 % of the weight 
of poly para-phenylene benzoscrew oxazoles of 29 dL/g by the above-mentioned 
approach, and rolled round 1500m to the yarn tube. Pyrazine 500g was dipped at 50 
degrees C for 10 hours during the bath obtained by dissolving in water 10L, and it 
dried at 80 degrees C for 4 hours. Thus, the result of having performed the storage 
trial whenever [ high-humidity /temperature / of the obtained yarn ] is shown in Table 
1. 

[0030] (Example 8) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution carried out spinning of the spinning dope which consists 
of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 12 % of the weight 
of poly para-phenylene benzoscrew oxazoles of 28 dL/g by the above-mentioned 



approach, and rolled round 1500m to the yarn tube. 500g of isocyanuric acid was 
dipped at 50 degrees C for 9 hours during the bath obtained by dissolving in DMF10L, 
and it dried at 80 degrees C for 4 hours. Thus, the result of having performed the 
storage trial whenever [ high-humidity /temperature / of the obtained yarn ] is shown 
in Table 1. 

[0031] (Example 9) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution carried out spinning of the spinning dope which consists 
of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 14 % of the weight 
of poly para-phenylene benzoscrew oxazoles of 30 dL/g by the above-mentioned 
approach, and rolled round 1500m to the yarn tube. Aniline 500g was dipped at 50 
degrees C for 20 hours during the bath obtained by dissolving in water 10L, and it 
dried at 80 degrees C for 4 hours. Thus, the result of having performed the storage 
trial whenever [ high-humidity /temperature / of the obtained yarn ] is shown in Table 
1. 

[0032] (Example 10) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution carried out spinning of the spinning dope which consists 
of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 1 3 % of the weight 
of poly para-phenylene benzoscrew oxazoles of 28 dL/g by the above-mentioned 
approach, and rolled round 1500m to the yarn tube. Pyridine 300g was dipped at 50 
degrees C for 10 hours during the bath obtained by dissolving in water 10L, and it 
dried at 80 degrees C for 4 hours. Thus, the result of having performed the storage 
trial whenever [ high-humidity /temperature / of the obtained yarn ] is shown in Table 
1. 

[0033] (Example 1 of a comparison) The intrinsic viscosity measured with the 
30-degree C methansulfonic acid solution carried out spinning of the spinning dope 
which consists of polyphosphoric acid of 88% of phosphorus-pentaoxide content to 
14 % of the weight of poly para-phenylene benzoscrew oxazoles of 28 dL/g by the 
above-mentioned approach. This yarn was dried at 80 degrees C after washing with 
water for 4 hours. Thus, the result of having performed the storage trial whenever 
[ high-humidity /temperature / of the obtained yarn ] is shown in Table 1. 
[0034] 
[Table 1] 
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[0035] (Example 11) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution made the dope which consists of polyphosphoric acid of 
1 2 % of the weight of poly para-phenylene benzoscrew oxazoles of 25 dL/g, and 88% of 
phosphorus-pentaoxide content the shape of a film by the above-mentioned approach. 
This film-like matter was dipped for 1 minute during the bath obtained by dissolving 
100g of aminoguanidine bicarbonates into water 10L, and it dried at 80 degrees C after 
washing with water for 4 hours. Thus, the result of having performed the storage trial 
whenever [ high-humidity /temperature / of the obtained film ] is shown in Table 2. 
[0036] (Example 12) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution made the dope which consists of polyphosphoric acid of 
1 2 % of the weight of poly para-phenylene benzoscrew oxazoles of 24 dL/g, and 88% of 
phosphorus-pentaoxide content the shape of a film by the above-mentioned approach. 
This film-like matter was dipped for 1 minute during the bath obtained by dissolving 
3-amino-1,2,4-triazole 100g into water 10L, and it dried at 80 degrees C after washing 
with water for 4 hours. Thus, the result of having performed the storage trial whenever 
[ high-humidity/temperature / of the obtained film ] is shown in Table 2. 
[0037] (Example 13) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution made the dope which consists of polyphosphoric acid of 
12 % of the weight of poly para-phenylene benzoscrew oxazoles of 25 dL/g, and 88% of 
phosphorus-pentaoxide content the shape of a film by the above-mentioned approach. 
This film-like matter was dipped for 1 minute during the bath obtained by dissolving 
lOOg of isocyanuric acid into DMF10L, and it dried at 80 degrees C after washing with 
water for 4 hours. Thus, the result of having performed the storage trial whenever 
[ high-humidity/temperature / of the obtained film ] is shown in Table 2. 



[0038] (Example 14) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution made the dope which consists of polyphosphoric acid of 
1 4 % of the weight of poly para-phenylene benzoscrew oxazoles of 25 dL/g, and 88% of 
phosphorus-pentaoxide content the shape of a film by the above-mentioned approach. 
This film— like matter was dipped for 1 minute during the bath obtained by dissolving 
pyrazine 100g into water 10L, and it dried at 80 degrees C after washing with water for 
4 hours. Thus, the result of having performed the storage trial whenever 
[ high-humidity /temperature / of the obtained film ] is shown in Table 2. 
[0039] (Example 15) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution made the dope which consists of polyphosphoric acid of 
12 % of the weight of poly para-phenylene benzoscrew oxazoles of 25 dL/g, and 88% of 
phosphorus-pentaoxide content the shape of a film by the above-mentioned approach. 
This film-like matter was dipped for 1 minute during the bath obtained by dissolving 
quinazoline -2 and 4-dione 100g into acetone 10L, and it dried at 80 degrees C after 
washing with water for 4 hours. Thus, the result of having performed the storage trial 
whenever [ high-humidity /temperature / of the obtained film ] is shown in Table 2. 
[0040] (Example 16) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution made the dope which consists of polyphosphoric acid of 
1 2 % of the weight of poly para-phenylene benzoscrew oxazoles of 23 dL/g, and 88% of 
phosphorus-pentaoxide content the shape of a film by the above-mentioned approach. 
This film-like matter was dipped for 1 minute during the bath obtained by dissolving 
aniline 100g into water 10L, and it dried at 80 degrees C after washing with water for 4 
hours. Thus, the result of having performed the storage trial whenever 
[ high-humidity /temperature / of the obtained film ] is shown in Table 2. 
[0041] (Example 17) The intrinsic viscosity measured with the 30-degree C 
methansulfonic acid solution made the dope which consists of polyphosphoric acid of 
1 4 % of the weight of poly para-phenylene benzoscrew oxazoles of 26 dL/g, and 88% of 
phosphorus-pentaoxide content the shape of a film by the above-mentioned approach. 
This film-like matter was dipped for 1 minute during the bath obtained by dissolving 
pyridine 100g into water 10L, and it dried at 80 degrees C after washing with water for 
4 hours. Thus, the result of having performed the storage trial whenever 
[ high-humidity /temperature / of the obtained film ] is shown in Table 2. 
[0042] (Example 2 of a comparison) The intrinsic viscosity measured with the 
30-degree C methansulfonic acid solution made the dope which consists of 
polyphosphoric acid of 12 % of the weight of poly para-phenylene benzoscrew 
oxazoles of 25 dL/g, and 88% of phosphorus-pentaoxide content the shape of a film by 



the above-mentioned approach. It dried at 80 degrees C after washing with water for 
4 hours. Thus, the result of having performed the storage trial whenever 
[ high-humidity /temperature / of the obtained film ] is shown in Table 2. 
[0043] 

[Table 2] 
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[0044] The polybenzazole fiber and the film with which the basic organic compound 

was given are understood that the retention on the strength in the bottom is 

[ whenever / high-humidity/temperature ] high so that more clearly than Tables 1 and 

2. 

[0045] 

[Effect of the Invention] Since its retention on the strength is high even after the 
constituent, the fiber, and the film concerning this invention are kept downward 
whenever [ high-humidity/temperature ] for a long time, they are contributing [ can 
expand the field of the invention by leaps and bounds, and ]-to the industrial world 
size. 
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